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OBJECTIVES

The overall goal of this project is to develop a highly sensitive, multiplexed TDL-based sensor for
CO,, CO, H,0O (and temperature), CHy4, H,S, and NH;3. Such a sensor will be designed with so-
called “plug-and-play” characteristics to accommodate additional sensors, and will provide in situ
path-integrated measurements indicative of average concentrations at speeds suitable for direct
gasifier control. The project will develop the sensor and culminate in a real-world test of the sensor.
The products of this research are expected to have a direct impact on gasifier technology and the
production of high-quality syngas, with substantial broader application to coal and other energy
systems.

ACCOMPLISHMENTS TO DATE

This project has met milestones #1-#6 of the 7 planned milestones towards development of an
instrument for real-time measurement of coal synthesis gas. The initial year of the project involved
spectroscopic parameter selection, system design, and construction of the sensor system. These
tasks were completed (milestones 1-3) in Year 1, as scheduled. In Year 2 of the project, Labview™
analysis software was written to control the lasers, collect and analyze the data. In addition,
measurement of temperature- and pressure-dependent spectroscopic parameters and testing of the
sensor at pressure and temperature conditions closely matched to expected gasifier conditions was
completed. The spectroscopic parameters of CHa, CO, CO,, H,0, and toxic species NH3 have been
measured closely, and parameters pertaining to H,S have been measured closely enough that good
qualitative measurements can be obtained. These represent planned milestones #4-#6.

We have proven that the sensor under development in this project will be able to make the high
speed measurements needed to resolve the dynamics in an operating gasifier, and to potentially
implement feedback control, which is the envisioned use of the sensor. This project is also making
important contributions in developing the near-infrared spectroscopy of the molecules under
scrutiny. The measurements that have been completed in Milestones #4 and #5 will contribute to
our knowledge of spectroscopic parameters that are fundamentally useful for measurements, or for
physical chemists studying the spectroscopy and energy states of these simple molecules.



FUTURE WORK

A field test of the sensor under close-to-real-world conditions is planned.
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